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Method and system enabling users to interact, via mutually coupled terminals, by reference 
to a virtual space. 



The invention relates to a method enabling users to interact, via a set of 
interconnected terminals, by reference to a virtual space, which method includes the steps of 
associating each terminal of the set with a respective avatar in the virtual space 
and controlling a location of the respective avatar by means of commands received via the 
5 relevant terminal; 

composing simulated observations of the virtual space, each for a respective one 
of the terminals of the set and making the simulated observations observable each by means 
of its respective on of the terminals, the avatars in the simulated observations being 
observable in conformity with their locations. The invention also relates to a system for 
10 carrying out the method. A method and a system of this kind are known from European 
Patent Application No. 663 771 (PHN 14.719, equivalent US Application 05/373737), 

When using the method disclosed in the cited publication, each 
participating person (user) is offered a visual impression of the virtual space on his or her 
terminal. In the virtual space each user is embodied by an avatar which is visually 
15 reproduced as a sprite, i.e. as a predetermined pixel pattern. Each user can control the 
location of his or her avatar in the virtual space. Consequently, the users can act as if they 
are present in the virtual space and hence can interact with other users. 

EP 663 771 also states that an audio communication channel is established 
between two terminals when the locations of two avatars associated with the relevant two 
20 terminals approach one another. It has been found that such a possibility of selectively 

establishing contact on the basis of an observable impression of the virtual world is attractive 
to users. The virtual space offers the users a metaphor which stimulates social contacts. 

It is inter alia an object of the invention to provide a method and a system 
of the kind set forth which enable non-users to perceive the interaction within the virtual 
25 space as it is experienced by users, without it being necessary for the non-users to have a 
terminal connection available and without the non-users having to control the location of 
avatars. 

It is a further object of the invention to provide a method and a system of 

CONFIRMATION COPY 
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first to the second reference location in the further simulated picture being reproduced by 
interpolation of a corresponding displacement of the at least one avatar in the visual picture 
in finer steps. Users can often control the avatars in a coarsely quantized manner only, for 
example in discrete steps between locations in which characters from the set of characters 
5 can be reproduced in the visual picture, or only with a limited number of movement 

directions such as the horizontal and the vertical movement direction. In the further visual 
picture this movement can be reproduced in a refined manner, for example by accumulating 
a series of movement steps and by subsequently reproducing the uniform movement along a 
straight line between the start and finish of the series of movement steps. 

10 In a further version of the method of the invention a connection between 

two parts of the virtual space is reproduced, in relation to the two parts in the visual picture, 
with a dimension other than in the further visual picture, a speed of movement of the avatar 
in the further visual picture being reproduced with an adaptation in relation to a speed of 
movement of the avatar in the virtual space, the adaptation being dependent on whether or 

15 not the avatar is present in the connection and the adaptation being executed in such a 

manner that the periods of time required for crossing the connection in the visual picture and 
in the further visual picture are substantially the same. The two parts are, for example door 
areas in which the avatar can enter a door. In response to entering, the context in the visual 
picture is changed, for example from the reproduction of an exterior of a building to a 

20 picture of an interior. In the further visual picture the finer imaging, or the finer 
reproduction of movement of the avatars, enables, for example the door areas to be 
comparatively smaller than the connection between the door areas. The described steps 
ensure that in that case the times of arrival at the door areas in the visual picture correspond 
to those in the further visual picture. 

25 These and other aspects of the invention will be apparent from and 

elucidated with reference to the embodiments described hereinafter. 

In the drawings: 

30 Fig. 1 shows a system enabling user interaction by reference to a virtual 

space, 

Fig. 2 shows a server for establishing connections between terminals, 
Fig. 3 shows a picture of a virtual space, 

Fig. 4 shows a picture of a virtual space with an audio range, and 
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^ ■ ' Figs. 5a-c show further pictures of a virtual space. 

Fig. 1 shows a system enabling users to interact by reference to a virtual 
space. The system inchides a server 10 which is connected to a number of terminals 12, 14, 
16 and a broadcast device 18. Each terminal 12, 14, 16 includes a picture display apparatus 
5 120, 140, 160 and a control/sound pick-up device 121, 141, 161 which are connected to the 
server 10. The picture display apparatus 120, 140, 160 is, for example a television apparatus 
with a teletext facility. The control/audio pick-up device 121, 141, 161 is, for example a 
telephone set. In another example, the picture display apparatus 120, 140, 160 and the 
control/audio pick-up device 121, 141, 161 are accommodated together in a personal 
10 computer. 

Fig. 2 shows a server for establishing connections between terminals. The 
server includes a processing unit 30 and a switching matrix 32 with inputs 31 and is 
connected to a picture information distribution system 34 having outputs 35. 

The processing unit 30 includes a bus 300 whereto there are connected: a 
15 central processing unit 310, a memory 320, a command receiving unit 340, a switching 
matrix control unit 350, a picture information generator 330, and a broadcast signal 
generator 380. 

The system enables the users to interact with one another during operation 
as if they were present in a virtual space. Each user corresponds to an "avatar", being a 
20 (virtual) embodiment of the user which can move through the virtual space under the control 
of the user. In order to enable interactive user control, the server 10 generates signals which 
are converted into observable, simulated pictures of the virtual space in the terminals 12, 14, 
16. 

Fig. 3 shows an example of such a picture 20 in visual form. The picture 
25 20 shows a number of buildings 24, 25 and a number of sprites 21, 22, 23. Each sprite 21, 
22, 23 constitutes a visual picture of an avatar. 

The memory 320 of the processing unit 30 stores location coordinates for 
each terminal 12. 14, 16, which coordinates represent the location of the avatar of the users 
of respective terminals (to be referred to hereinafter as the avatar associated with the 
30 terminal, because the system distinguishes users only as operators of specific terminals). A 
user can apply commands to the server 10 via a terminal 12, 14, 16, The processing unit 30 
of the server 10 receives the commands by way of the command receiving unit 340. The 
commands are applied to the central processing unit 310 which, in response thereto, changes 
the coordinates of the avatar associated with the terminal in the memory 320. The 
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coordinates are read from the memory 320 so as to be used in the image information ' - 
generator 330, The image information generator 330 processes the coordinates of the avatars 
in the picture information generated. The picture information, therefore, represents the 
buildings 24, 25 and the sprites 21. 22, 23 in conformity with the locations of the avatars. 

Generally speaking, the virtual space is much larger than can be 
reproduced, for example in one picture. A single picture, therefore, only shows a small part 
of the virtual space. If the avatar associated with a terminal travels too far from the center of 
the picture, the picture information generator 330 can shift the location of the virtual space 
reproduced at the center of the picture for said terminal, so that the picture of the avatar is 
moved closer to the center again. The positions in the picture where the other avatars and 
buildings are reproduced are then shifted accordingly. Thus, each user can obtain an 
independent picture of the virtual space and can explore the entire virtual space by moving. 

The picture information generator 330 applies the picture information to 
the picture information distribution system 34 which applies the picture information on its 
outputs 35 to the various terminals 12, 14, 16 which reproduce the picture. The picture 
information generator 330 may be, for example a video signal processor which places the 
picture information in various teletext pages of a video signal; the picture information 
distribution system is, for example a cable network which applies the video signal to 
television sets used as parts of the terminals. 

The processing unit 30 generates a broadcast signal in addition to the 
picture information for the various terminals. To this end, a terminal is selected on the basis 
of a control command, for example originating from one of the terminals 12, 14, 16. The 
coordinates of the avatars are read from the memory 320 and applied to the broadcast signal 
generator 380. The broadcast signal generator 380 composes an own picture of the virtual 
space, containing reproductions of the buildings 24, 25 and the sprites 21, 22, 23 in 
conformity with the locations of the avatars. 

The location of the virtual space reproduced at the center of the picture by 
the broadcast signal generator 380 is then chosen so that the avatar associated with the 
selected terminal remains in the picture. Via a broadcast channel, the picture of the virtual 
space is transmitted with a broadcast signal. Tliis broadcast signal may be, for example the 
video signal whereby the picture information for the various terminals is transmitted in the 
form of teletext pages. This video signal can then also be dispatched via a cable network. 

Selection of the terminal 12, 14, 15 can take place, for example if the 
avatar associated with the terminal is sent into a given part of the virtual space. This part of 
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' the virtual space then serves, so to speak, as a storage bin for a camera. In visual pictures of 

the virtual space the avatar of the selected terminal can be distinguished from the other 
avatars by reproducing it, for example with a camera or any other special visual symbol. The 
users can then determine when their activities enter the broadcast signal. 
5 The terminals 12, 14, 16 may also be provided with a connection for the 

transfer of audio signals such as user speech. These signals may be transmitted, for example 
via the same connection as the control commands. The audio signals can be used to form an 
audio rendition of the virtual space. This audio rendition can be made audible via the 
terminal 12, 16, 18 of a user. In the case of an audio rendition the user hears, via the 

10 relevant terminal, the sounds as they would be heard by his avatar in the virtual space. For 
example, the audio rendition contains background sounds which are characteristic of the 
location of the avatar (for example, traffic noise) and arrive at the terminal from a storage 
medium. The audio rendition also contains, for example sounds from other terminals. These 
sounds are passed on, for example, only if the avatars associated with the other terminals are 

15 within a given distance from the avatar associated with the terminal via which the sound is 
reproduced. 

Forms of communication other than speech are also feasible. For 
example, the user of a given terminal could enter typed text via the given terminal. This text 
is subsequently reproduced on terminals whose associated avatars are in locations in the 
20 vicinity of the avatar of the given terminal. 

Fig. 4 is a visual representation 40 of a virtual space with an audio range. 
This visual representation 40 contains pictures of three avatars 42, 46, 48 and an audio range 
44 around one of the avatars 42, Via the terminal associated with the one avatar 42, sound is 
reproduced -which originates from the terminals associated with avatars 46 which are present 
25 within the audio range 44, but the sound originating from terminals associated with avatars 
48 which are situated outside the audio range 44 is not reproduced. 

The server generates the audio rendition, for example by means of the 
switching matrix 32. The latter receives the audio signals from the various terminals 
(together with control commands). On the basis of the coordinates of the avatars stored in the 
30 memory 320 the central processing unit 310 determines which avatars are present in the 
audio range of one another; it controls the switching matrix 32 in such a manner that 
corresponding connections are established between the connections for various terminals. As 
a result, the sound can be transferred from selected terminals to other terminals. 

The audio rendition of the virtual space can be transferred, additionally or 
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exclusively, by means of the broadcast signal. To this end, the audio signals are selected ^ • 
which originate from the terminals associated with avatars situated within the audio range of 
the avatar of the selected terminal. These audio signals and the audio signal of the selected 
terminal itself are applied to the broadcast signal generator 380 in which they are combined 
5 so as to form an audio rendition which is transmitted as a broadcast signal. This can be 

realized, for example in the audio channel of the video signal whereby the visual pictures are 
dispatched as a teletext signal for various terminals. 

The audio rendition dispatched via the broadcast signal, therefore, is 
dependent on the location of the avatar associated with the selected terminal. This audio 

10 rendition can in principle be transmitted as a broadcast signal, i.e. without associated visual 
picture. Those perceiving the broadcast signal, however, are given a much more 
comprehensible impression of the virtual space if the visual picture and the audio rendition 
are both included in the broadcast signal. 

The terminals 12, 14, 16 preferably compose the visual pictures from a 

15 limited set of characters. For example when teletext is used, the set of characters available in 
existing television sets incorporating a teletext facility is employed. The image information 
generator 330 in that case need generate only the codes for the characters to be displayed, 
said codes being applied to the terminals 12, 14. 16. The terminals 12, 14, 16 convert the 
codes into visual characters in conformity with an internally available table of characters. 

20 Thus, existing, technically simple terminals can be used and, moreover, the bandwidth 
required is limited. 

The broadcast signal generator 380 preferably generates a visual picture of 

the virtual space in the form of a bit map comprising individually controllable pixels. 

Consequently, the usable shapes are not restricted to a limited set of characters. In the 
25 broadcast signal, a visual picture of the virtual space can thus be formed which has a higher 

image quality and shows more details than the visual pictures displayed on the various 

terminals 12. 14, 16. 

The avatars have limited access to the virtual space. For example, avatars 

may not perform movements passing through walls of buildings in the virtual space. Location 
30 control operations for the avatars by the terminals 12, 14, 16 which would make the avatar 

perform such a movement will be filtered out by the central processing unit 310 and will not 

be taken up in the coordinates of the location of the avatar which are updated in the memory 

320. 

In the visual reproduction of the virtual space the avatars may not be 
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displayed in positions in the visual picture which are marked as being inaccessible, such as 
positions in which walls are reproduced. Because of the use of a limited character set in the 
terminals 12, 14, 16, therefore, rather coarse accessible and inaccessible areas will arise. 
The distances between the walls of buildings will be a multiple of a block size that can be 
5 filled by a character. Portals, being regions in the virtual space which must be traversed by 
an avatar in order to move from one part of the virtual space to another, will require a 
minimum, visually recognizable dimension. 

Because of the refined rendition in the broadcast signal, however, a finer 
distinction can also be made between accessible and non-accessible positions. 

^0 Figs. 5a, 5b and 5c show an exaggerated example of such different 

pictures. Fig. 5a shows a visual picture 50a which contains pictures 52a, 54a of two houses 
for display by means of a temiinal 12, 14, 16. The pictures 52a 54a are composed of 
elementary blocks whose boundaries are denoted by dashed lines. Fig. 5b shows a 
corresponding visual picture 50b which contains other, more detailed pictures 52b, 54b of the 

15 houses. Fig. 5c shows an interior of a house. The system switches over from the 

reproduction of the houses to the reproduction of the interior when an avatar is moved to the 
location of the door opening by the control commands. The position of the picture of notably 
the avatar of the user serving as a cameraman should then be situated in the door opening in 
both pictures. 

20 Because of the greater detail, the ratios of the distances between different 

points differ, such as the left-hand side and the right-hand side of the houses, the left-hand 
side and the right-hand side of the doors, the distances between houses etc. For example, 
consider the distance 56a,b between the left-hand and the right-hand pictures of the houses 
and the distance 58a,b between the right-hand sides of the houses. The ratio of the distances 

25 56a, 58a in one visual picture 50a deviates from the ratio of the corresponding distances 56b, 
58b in the other visual picture 50b. 

In order to derive full benefit therefrom, each of the avatars is preferably 
reproduced on the terminals 12, 14, 16 and in the broadcast signal with an own location- 
position mapping which maps to the location of an avatar in the virtual space a position of 

30 the picture of the avatar in the visual picture. The own mappings are then such that the 
positions of corresponding reference points in the various visual pictures, such as edges of 
buildings and doors etc.. correspond to identical locations in the virtual space. 

In an example of such mapping, reference points r-, from a two- 
dimensional virtual space are mapped onto points pj in the visual picture reproduced by the 
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terminals 12, 14, 16, and onto points q; reproduced in the broadcast signal. An avatar in an' 
arbitrary location x, situated between three points r^ r2, r3 in the virtual space so that there 
are coefficients of2. with x^r^ +cy2(r2-rj) 4- a3(r3-r(), is then mapped onto the position 
y = Pi + a2(P2"Pi) of3(P3"Pi) the visual picture for the terminals and onto the position 
5 2=qi + 0f2(*l2'fl|) *^3(^3"Qi) the visual picture for the broadcast signal. However, 
other, for example non-linear mappings can also be used. 

It is thus ensured that the avatar, given its location in the virtual space, in 
both visual pictures is mapped in a position which can be visually recognized as being 
accessible. 

10 Generally speaking, the own pictures of the virtual space for the terminals 

12, 14, 16 and the broadcast signal, therefore, are such that a non-uniform relationship arises 
between the positions in the visual picture on the terminals 12, 14, 16 and the positions in 
the visual picture in the broadcast signal. A non-unitbrm relationship is to be understood to 
mean herein that the ratios of different distances between different points in one picture 

15 deviate from the ratios of distances between corresponding positions in the other picture. 

The positions in which the avatars are reproduced in the visual picture for 
the terminals 12, 14, 16 will be rather coarsely quantized, generally speaking, and be 
stepped, for example because they can be present only in discrete character locations. Finer 
quantization is possible in the visual picture in the broadcast signal. In order to achieve 

20 smoother movements in the visual picture in the broadcast signal, the broadcast signal 

generator 380 preferably buffers a number of movement steps of the avatars as reproduced in 
the visual pictures for the terminals 12, 14, 16. 

The broadcast signal generator 380 conibines the buffered movement steps 
so as to form a composite movement along substantially a straight line with the same start 

25 and termination locations as the buffered movement steps, and reproduces the composite 

movement in the visual picture in the broadcast signal. Therefore, this composite movement 
is smoother than the movements displayed by the terminals 12, 14, 16, but it is also slightly 
delayed. The composite movement can be reproduced, for example uniformly (constant 
speed) or with an acceleration at the beginning and a deceleration at the end, thus making the 

30 movement appear more natural. 

Instead of the above non-uniform mapping of the locations of the avatars 
onto positions in a visual picture, the composite movement can also be used. Movements 
between reference points are then reproduced as composite movements. The avatars of other 
users can then also be used as reference points, so that the avatar arrives at that area in time 
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and a developing conversation can be reproduced without delay. 

Even though the invention has been described in terms of an embodiment 
involving teletext television sets for the reproduction of pictures and telephones for 
controlling the avatars, evidently, that is merely an embodiment which is attractive because 
5 most potential users already own the necessary hardware. Other embodiments, utilizing other 
display devices such as computer monitors, and other connections, such as computer 
networks, can also be simply implemented. The described server also is merely an example; 
for example, a number of parallel processes can be used instead, or the storage and 
computational capacity required can be distributed among the terminals. 
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1- A method enabling users to interact, via a set of interconnected terminals, 

by reference to a virtual space, which method includes the steps of 

associating each terminal of the set with a respective avatar in the virtual space 
and controlling a location of the respective avatar by means of commands received via the 
5 relevant terminal; 

composing simulated observations of the virtual space, each for a respective one 
of the terminals of the set and making the simulated observations observable each by means 
of its respective on of the terniinals, the avatars in the simulated observations being 
observable in conformity with their locations, 
10 characterized in that the method includes the steps of: 

receiving a command which selects a terminal from the set; 

selecting a sub-space of the virtual space on the basis of the location of the 
avatar associated with the selected terminal from the set; 

composing a broadcast signal which represents a further simulated observation 
15 of exclusively the sub-space of the virtual space; 

transmitting the broadcast signal distinctly from signals representing the 
simulated observations, the broadcast signal being transmitted via a broadcast channel for 
reception by further terminals outside said set of terminals, for making the further simulated 
observation observable for passive viewers. 
20 2. A method as claimed in Claim 1, in which different terminals are selected 

each time for successive time intervals, a respective sub-space of the virtual space being 
selected for each different terminal on the basis of the location of the respective avatar 
associated with the relevant terminal, the simulated observation in each time interval 
representing only an observation of the sub-space of the terminal selected for the relevant 
25 time interval. 

3- A method as claimed in Claim 1 or 2, in which a relevant terminal which 

has been selected for at least one of the time intervals is selected in response to a command 
received via the relevant terminal. 
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4. A method as claimed in Claim 3, in which the relevant terminal is 
selected in dependence on a distance between a reference location and the location of the 
avatar associated with the relevant terminal. 

5. A method as claimed in Claim 1, 2. 3 or 4, including the following steps 
5 - keeping a channel for communication between the users of two terminals open 

and closed, respectively, when a distance between the locations of the avatars associated with 
these two terminals becomes smaller than a tlrst predetermined distance and larger than a 
second predetermined distance, respectively; 

making the communication via the channel perceivable also by means of the 
10 broadcast signal if one of the two terminals is selected. 

6. A method as claimed in Claim 5, in which the channel is an audio 
communication channel. 

A method as claimed in any one of the Claims 1 to 6 which includes the 

steps of 

15 - forming for each tern*.inaU as part of the simulated observation, a visual picture 

of a respective environment in the virtual space around the respective location of the avatar 

associated with the relevant terminal; 

forming, as part of the further simulated observation, a further visual picture of 

the virtual space of the environment in the virtual space around the respective location of the 
20 avatar associated with the selected terminal. 8. A method as claimed in 

Claim 7, in which the further visual picture is formed with a visual detail which is finer than 

that of the visual picture. 

9- A method as claimed m Claim 7 or 8, in which the virtual space contains 

a first and a second reference IcKaiion. a displacement of at least one of the avatars from the 
25 first to the second reference location in the luriher simulated picture being reproduced by 
interpolation of a corresponding displacement of the at least one avatar in the visual picture 
in finer steps. 

A method as claimed in Claim 9. in which a connection between two parts 
of the virtual space is reproduced, in relation to the two parts in the visual picture, with a 
30 dimension other than in the visual picture, a speed of movement of the avatar in the further 
visual picture being reproduced with an adaptation in relation to a speed of movement of the 
avatar in the virtual space, the adaptation being dependent on whether or not the avatar is 
present in the connection and the adaptation being executed in such a manner that the periods 
of time required for crossing the connection in the visual picture and in the further visual 
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picture are substantially the same. ^ 
11- A system for implementing interactions between users, including 

a set of interconnected terminals; 

means for updating a state in a virtual space, each terminal of the set having a 
5 respective avatar in a location in the virtual space; 

means for receiving user commands via the terminals and for controlling the 
locations of the avatars in dependence on the user commands; 

means for making respective simulated observations of the virtual space 
observable via the terminals, the avatars in the simulated observation being observable in 
10 conformity with their locations, 

characterized in that the system includes 

means for receiving a further user command which selects a terminal and for 
selecting a sub-space of the virtual space on the basis of the location of the respective avatar 
associated with the selected terminal; 
15 - a connection to a broadcast signal; 

means for transmitting, distinctly from signals representing the simulated 
observations, a broadcast signal which represents a further simulated observation of 
exclusively the sub-space of the virtual space, the means for transmitting transmitting the 
broadcast signal via the broadcast channel for reception by further terminals outside said set 
20 of terminals, for making the further simulated observation observable for passive viewers. 

12. A system as claimed in Claim 11, in which the means for receiving the 
further user command are arranged to select different terminals each time for successive time 
intervals, and to select for each different terminal a respective sub-space of the virtual space 
on the basis of the location of the respective avatar associated with the relevant terminal, and 

25 in which the simulated observation in each time interval represents only an observation of the 
sub-space of the terminal selected for the relevant time interval. 

13. A system as claimed in Claim 11 or 12, in which a relevant terminal 
which has been selected for at least one of the time intervals is selected in response to a 
command received via the relevant terminal. 

30 14. A system as claimed in Claim 13, in which the relevant terminal is 

selected in dependence on a distance between a reference location and the location of the 
avatar associated with the relevant terminal. 

15. A system as claimed in Claim 11, 12, 13 or 14, including 

a channel for communication between the users; 
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means for keeping the channel for communication open and closed, 
respectively, when a distance between the locations of the avatars associated with the relevant 
two terminals becomes smaller than a first predetermined distance or larger than a second 
predetermined distance, respectively; - in which the means for transmission make the 
5 communication via the channel observable also by means of the broadcast signal if one of the 
two terminals is selected. 

16. A system as claimed in Claim 15, in which the channel for 
communication is an audio communication channel. 

17. A system as claimed in any one of the Claims 1 1 to 16, in which the 
10 simulated observation contains, for each terminal, a visual picture of a respective 

environment in the virtual space around the respective location of the avatar associated with 
the relevant terminal; 

and the means for transmission form, for at least one of the time intervals as 
part of the further simulated observation, a further visual picture of the virtual space of the 
15 environment in the virtual space around the respective location of the avatar associated with 
the terminal selected in the at least one of the time intervals. 

18. A system as claimed in Claim 17, in which the further visual picture is 
formed with a visual detail which is finer than that of the visual picture. 

19. A system as claimed in Claim 17 or 18, in which the virtual space 

20 contains a first and a second reference location, a displacement of at least one of the avatars 
from the first to the second reference location in the further simulated picture being 
reproduced by interpolation of a corresponding displacement of the at least one avatar in the 
visual picture in finer steps. 

20. A system as claimed in Claim 19, in which a connection between two 

25 parts of the virtual space is reproduced, in relation to the two parts in the visual picture with 
a dimension other than in the further visual picture, a speed of movement of the avatar in the 
further visual picture being reproduced with an adaptation in relation to a speed of movement 
of the avatar in the virtual space, the adaptation being dependent on whether or not the 
avatar is present in the connection and the adaptation being executed in such a manner that 

30 the periods of time required for crossing the connection in the visual picture and in the 
further visual picture are substantially the same. 



> 9740461At J_> 



wo 97/40461 



PCT/IB97/00378 




3NS0OCID: <WO e74046lA1 J_> 



wo 97/40461 



PCT/IB97/00378 



3/3 



SOa 



C 



52ii 



I I • 
I I I 



56a 



T — I — r- 
I I • 

'mr 



r 



58a 



FIG. 5a 













56b 



FIG.5b 




FIG.5C 



_9 740461 A 1 I > 



1 

INTERNATIONAL SEARCH REPORT 



Inicrnaiional application No. 
PCT/IB 97/00378 



A. CLASSIFICATION OF SUBJECF MAri ER 



IPC6: G06F 19/00, G06F 161:00. G06T 17/00, H04M 3/56, H04N 7/15 

According \o IntcrntlioniU PMcnt Clmificftiion (IPC) or to both naltonai clusification and I PC 



B. FIELDS SEARCHED 



Minimum documcnuiion searched (ciasxi Heat ion tyxtem foilowed by classification symbols) 

IPC6: G06F. G06T, H04N, H04M 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,NO classes as above 



Etectronic data, base consutud during the international search (name of data base and, where practicable, search terms used) 



WPI 



c. DocuME^^rs considered to be relevant 



Category • 



Qlation of document, with indication, where appropriate, of the relevant passages 



EP 0696018 A2 (NIPPON TELEGRAPH AND TELEPHONE CO.), 
7 February 1996 (07,02.96), page 2, 
line 28 - line 56; page 4, line 3 - line 30 



EP 0663771 Al (PHILIPS ELECTRONICS N.V.). 
19 July 1995 (19.07,95), abstract 



Relevant to claim No. 



1-20 



1-20 



I I Further documents are listed in the continuation of Box C. [ See patent family annex. 



* Speoai catcfona of cited documente 

* A* document defining the general state of the art which is not cocvBdcrcd 

10 be of paracular rdevance 
'E' eriier document but published on or after the international filing date 

'L* documoit whsdt may throw doubts on pnonty daim^i) or which is 
ciud to eaubliih the publicabon date of another aubon or other 
Tpcaal reason (as speafied) 

'O' document referring to an oral disci oturc, use, cxhitaitian or other 
mctns 

*P* document published prior to the intern an anal filing date but Utcr than 
ihc prionty dile daimed 



T lata document published after the international filing date or pnonty 
date and not in conflict with the appJtcabon but dted to wdo-stand 
the phndplc or theory underlying the invention 

'X' documcBt of particular rdcvancr the claimed invoinon cwinoi be 
considaxd novel or cannot be considered to involve an mvcntive 
acp when the document is taken alone 

• Y' document of pirticular relevance: the daimed invention cannot be 
considered to involve an mvcntive step when the document is 
combined with one or more other such documents such combination 
being obvious to a person ikilled m (he art 

'A* document member of the same patent family 



Date of t)ie actual compJelion of the international search 



30 Sgpt 1997 



Date of mailing of the international search report 

0 2 -10- 1997 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055. S-102 42 STOCKHOLM 
Facsimile No. + 46 S 666 02 86 



Authorized officer 

Mai in Keljser 

Telephone No. ^- 46 8 7R2 25 00 



Form PCT/ISA/210 (second sheet) (July 1992) 

^NSOOCID; <V/0 974046 tA1J_> 



INTERNATIONAL SEARCH REPORT 

Informatioa on patent family members 


01/09/97 


intcrnaiioiial application No. 

PCT/IB 97/00378 




Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


EP 0696018 A2 


07/02/96 


jp 
jp 
JP 
Jp 
JP 


8046704 
8186648 
7244619 
9009222 
9023275 


A 
A 
A 
A 
A 


16/02/96 
16/07/96 
19/09/95 
10/01/97 
21/01/97 




EP 0663771 Al 


19/07/95 


BE 
JP 


1008029 
7222126 


A 
A 


12/12/95 
18/08/95 





Form PCTyiSA.aiO (patent family annex) (July 1992) 

: <WO 9740461 A t_l_> 



